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Chromosome numbers were counted in six species of Itea , four of which were 
examined for the first time. The somatic chromosome number of these species was 2n=22. 
The basic chromosome number x=l 1 was confirmed. 
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Itea is a small genus of about a dozen 
species (Hutchinson 1967) distributed from 
the Himalaya to Japan and eastern Malesia 
(the Philippine Islands) and disjunctly in North 
America. Itea has been considered to be mono- 
phyletic, but controversial in the way it is 
classified. 

Engler (1930) and Schulze-Mens (1964) 
treated Itea in a monotypic subfamily of 
Saxifragaceae: Iteoideae Engl. Hutchinson 
(1967) placed Itea in the Escalloniaceae with 
Choristylis and 21 other genera. Takhtajan 
(1980) classified Itea in the Escalloniaceae but 
he considered that Itea and Choristylis differ 
from other members of the family in pollen 
morphology. Cronquist (1981) and Mabberley 
(1997) differed from them by placing Itea in 
the Grossulariaceae. Thome (1992) recognized 
the subfamily Iteoideae (consisting of Itea and 
Choristylis ) in Escalloniaceae. Broad generic 
level phylogenetic analyses of choroplast DNA 
restriction sites, rbcL, matK and 18S rDNA 
sequences have been conducted on almost all 
genera of Saxifragaceae s. 1. by Chase et al. 
(1993); Johnson and Soltis (1994,1995); Soltis 
and Soltis (1997). Molecular phylogenetics 
has still been insufficient to elucidate the affin¬ 


ity and systematic position of Itea, although it 
has shown that some genera such as 
Pterostemon in Grossularaceae (sensu 
Cronquist) comprise a monophyletic group 
with Itea, notwithstanding that Grossularaceae 
are paraphyletic. 

In general, cytological information is mean¬ 
ingful sy stematics, especially in clarifying taxo¬ 
nomic relationships of genera and species, and 
also by providing insights into speciation. In 
Itea and other genera cytological data are still 
insufficient. In Itea the chromosome number 
has been reported only from six species: Itea 
chinensis,I. ilicifolia,I. macrophyllaj. nutans, 
I. parviflora and I. virginica. Except for I. 
nutans, all the species studied have n=l 1 and 
2n=22 chromosomes. 

Recently we collected several species of 
Itea from Yunnan, Hubei and Taiwan prov¬ 
inces China and Japan, and observed their 
chromosomes. This study provides chromo¬ 
some numbers and other remarkable cytologi¬ 
cal evidence for elucidating cytological fea¬ 
tures of the genus. 

Materials and Methods 

Most of the living plants used in this study 
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Table 1. Localities and voucher specimens of materials examined (all vouchers at TI) 


Taxon 

Locality 

Voucher specimen 

7. ilicifolia 

Yichang, Hubei, China 

Li-Ming Niu 

no. 93612 

I. japonica 

Takaoka gun, Kochi, Japan 

Taku Miyazaki 

s. n. 

I. macrophylla 

Buyuan, Xishuangbanna, Yunnan, China 

Li-Ming Niu 

no. 93556 

I. oldhamii 

Huangdidianshan, Taibei Xian, Taiwan 

Chih-Hua Tsou 

s. n. 

I. riparia 

Menxing, Xishuangbanna, Yunnan, China 

Li-Ming Niu 

no. 93515 

I. yunnanensis 

Lunan Xian, Yunnan, China 

Li-Ming Niu 

no. 93610 


Table 2. The chromosome number of Itea 


Taxon Chromosome numbers Sources of material References 

n 2n 


7. chinensis 

11 


Shillong, Khasia and Jaintia hills, India 

Mehra & Khosla 

(1969) 


11 


Shillong, Khasia and Jaintia hills, India 

Khosla 

(1978) 

I. ilicifolia 

11 


California, U. S. A. (cult.) 

Bowden 

(1940) 


11 


California, U. S. A. (cult.) 

Bowden 

(1945) 



22 

Yichang, Hubei, China 

present study 


I. japonica 


22 

Takaoka gun, Kochi, Japan 

present study 


I. macrophylla 

11 


Shillong, Khasia and Jaintia hills, India 

Mehra & Khosla 

(1969) 


11 


Shillong, Khasia and Jaintia hills, India 

Khosla 

(1978) 



22 

Buyuan, Xishuangbanna, Yunnan, China 

present study 


I. nutans 

11,22 


Shimla hills, Himachal Pradesh, Northern India 

Sandhu & Mann 

(1988) 


22 


Suni, Himachal Pradesh, Northern India 



I. oldhamii 


22 

Huangdidianshan, Taibei Xian, Taiwan 

present study 


7. parviflora 

11 


Yangmingshan, Taibei, Taiwan 

Hsu 

(1967) 

I. riparia 


22 

Menxing, Xishuangbanna, Yunnan, China 

present study 


I. virginica 

11 


Arnold Arboretum (cult.) 

Sax 

(1931) 



22 

Kieler Botanischen Garten (cult.) 

Schoennagel 

(1931) 


11 


North America 

Bowden 

(1940) 

7. yunnanensis 


22 

Lunan Xian, Yunnan, China 

present study 



were collected from four different localities in 
mainland China in 1993 and 1994. Iteajaponica 
was collected from Shikoku, Japan, by Mr. 
Taku Miyazaki, and I. oldhamii was collected 
from Taiwan by Dr. Chih-Hua Tsou. All the 
materials were cultivated in the greenhouse of 
the Botanical Gardens, the University of To¬ 
kyo. The localities of the collections and 
voucher specimens are given in Table 1. The 
voucher specimens are in the Herbarium of the 
University of Tokyo (TI). Somatic chromo¬ 
somes were observed in the meristematic cells 


of fresh root tips. Root tips were fixed in a 3:1 
mixture of absolute ethanol and glacial acetic 
acid for one night after pretreating in 0.002M 
8-hydroxyquinoline solution for 5-6 hours at 
room temperature (20°C). The root tips were 
hydrolyzed in 1N HC1 at 60°C for 6-7 seconds, 
and immersed in distilled water. After macera¬ 
tion, they were stained in 2% aceto-orcein for 
12 hours and then squashed. 

Results and Discussion 

Table 2 shows the chromosome numbers of 



Fig. 1. Somatic chromosomes of Itea. A: I. japonica (2n=22). B: 7. riparia (2n=22). C: 7. oldhamii (2n=22). D: 
7. yunnanensis (2n=22). E: 7. ilicifolia (2n=22). F: 7. macrophylla (2n=22). Bar indicates 10 pm. 
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all species reported by previous authors and 
determined in this study. In this study, chro¬ 
mosome numbers were observed in six spe¬ 
cies, of which four were examined for the first 
time. The chromosomes of all the species 
investigated were very small, ranging from ca. 
1.0 pm to 3.0 urn in length at metaphase. 
Karyotype analysis was not done because the 
chromosomes were too small. 

1. Itea japonica Oliv.: 2n=22, Fig. A. 

This species is distributed in western Japan, 

the only deciduous species found in Asia. The 
somatic chromosome number was examined 
for the first time. 

2. Itea riparia Collett & Hemsl.: 2n=22, 
Fig. B. 

This species is distributed in south central 
China, Shan State in Myanmar, northern Laos 
and northern Thailand, and is characterized by 
the persistent, narrow leaves, straight branches, 
large flowers, large capsules and ovoid seeds. 
The somatic chromosomes are small and ho¬ 
mogeneous in size, the chromosome number 
was found to be 2n=22 for the first time. 

3. Itea oldhamii C.K.Schneid.: 2n=22, Fig. 
C. 

This species is distributed from the Nansei 
Shoto Islands (southernmost Japan) to north¬ 
ern Taiwan. It is similar to I. chinensis and I. 
parviflora in being evergreen, having axillary 
racemes, stamens longer than the corolla and a 
superior ovary, but differs from them by the 
luxuriant, coarsely dentate leaves. The chro¬ 
mosome number of I. oldhamii was examined 
for the first time. 

4. Iteayunnanensis Franch.: 2n=22, Fig. D. 

This species is distributed in south central 

China. The chromosome number was exam¬ 
ined for the first time. The size of the chromo¬ 
somes varied gradually from 1.0 pm to 2.3 pm 
in length. 

5. Itea ilicifolia Oliv.: 2n=22, Fig. E. 

This species is distributed in a limited area 

along the Yangtze River in western Hubei and 


easternmost Sichuan (including, Yichang 
[=Ichang] and Badong [=Patung]) in east cen¬ 
tral China. It is considerably similar to /. 
yunnanensis, but distinguished by the widely 
elliptic leaves usually with several large teeth, 
glabrous pedicels and glabrous calyx lobes. 
The haploid chromosome number of I. ilicifolia 
was reported as n= 11 by B owden (1940,1945). 
We collected I. ilicifolia from the type locality 
in Yichang, Hubei Province, and observed 
2n=22 chromosomes. The chromosomes re¬ 
semble those of I. yunnanensis in size and size 
gradation, and can not be distinguished cyto- 
logically. 

6. Itea macrophylla Wall.: 2n=22, Fig. F. 

This species is widely distributed in India, 
Malesia, Indo-China, and the Philippines. The 
haploid chromosome number of I. macrophylla 
has been reported as n=ll by Mehra and 
Khosla (1969) and Khosla (1978). Their mate¬ 
rials were collected from India. We counted 
the somatic chromosome number, 2n=22, from 
materials collected in southern Yunnan Prov¬ 
ince, China. 

It is confirmed that the chromosomes 
number of the great majority of species in Itea 
is 2n=22 and the basic chromosome number is 
x=ll, as reported by Sax (1931), Spongberg 
(1972), and Khosla (1978). Though Sandhu 
and Mann (1988) reported the haploid chro¬ 
mosome number n=11,22 for I. nutans, we did 
not find any polyploidy or heteroploidy in this 
study. It is highly probable that all species in 
Itea are diploid. Cytological knowledge is still 
insufficient, however x=l 1 is known only from 
the herbaceous genera Chrysosplenium, 
Fendlera, Peltoboykinia and Saxifraga in the 
Saxifragaceae, s. 1. The basic number, x=ll, 
greatly differs from x= 16 of Ribes in the 
Grossulariaceae. 

Itea is classified into at least four groups 
based on branching pattern and some floral 
features. The Virginica group (sect. Itea [syn. 
sect. Deciduae Engl.]), consists of I. virginica 
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and I. japonica. The Nutans group contains I. 
nutans, I. yunnanensis,I. ilicifolia and/, riparia. 
The Chinensis group contains I. chinensis and 
I. parvifolia, I. omeiensis, and theMacrophylla 
group contains I. macrophylla, I. luzonensis. 
In spite of gross morphological differences, no 
cytological difference was found among these 
four groups. We agree with Spongberg (1972) 
that Itea is probably homogeneous cytologi- 
cally. Gross morphological differentiation may 
be more progressive than chromosomal differ¬ 
entiation in this genus. 

We are grateful to Dr. M. Wakabayashi, 
Makino Herbarium, Tokyo Metropolitan Uni¬ 
versity for his technical advice. We are greatly 
indebted to Professor Wu Su-Gong, Kunming 
Institute of Botany, Chinese Academy of Sci¬ 
ences, and Professor Ke Zhi-Guo, Wuhan In¬ 
stitute of Botany, Chinese Academy of Sci¬ 
ences for their help in our field survey. We 
wish to express our thanks to Dr. Chih-Hua 
Tsou, Institute of Botany, Academia Sinica, 
Taipei, and Mr. Taku Miyazaki, Miyajima 
Botanical Garden, Hiroshima University, who 
provided living materials from Taiwan and 
Japan. 
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